Phosphoinositide 3-kinase activity is required for retinoic acid-induced expression and activation of the tissue transglutaminase.
Tissue transglutaminase (TGase) is a dual function enzyme that couples an ability to bind GTP with transamidation activity. Retinoic acid (RA) consistently induces TGase expression and activation, and it was recently shown that increased TGase expression protected cells from apoptosis. To better understand how RA regulates TGase, we considered whether RA employed pro-survival signaling pathways to mediate TGase expression and activation. It was found that RA stimulation of NIH3T3 cells activated ERK and phosphoinositide 3-kinase (PI3K); however, only PI3K activation was necessary for RA-induced TGase expression. The overexpression of a constitutively active form of PI3K did not induce TGase expression, indicating that PI3K signaling was necessary but not sufficient for TGase expression. The exposure of cells expressing exogenous TGase to the PI3K inhibitor, LY294002, reduced the ability of TGase to be photoaffinity-labeled with [alpha-(32)P]GTP, providing evidence that PI3K regulates the GTP binding activity of TGase as well as its expression. Moreover, cell viability assays showed that incubation of RA-treated cells with LY294002 together with the TGase inhibitor, monodansylcadaverine (MDC), converted RA from a differentiation factor to an apoptotic stimulus. These findings demonstrate that PI3K activity is required for the RA-stimulated expression and GTP binding activity of TGase, thereby linking the up-regulation of TGase with a well established cell survival factor.